SPECIFICATION 
TITLE 

"TUBE FOR USE IN AN ANESTHETIC SYSTEM" 
BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a tube suitable for use in an anesthetic 
system as well as a tubing system and an anesthetic system. 

Description of the Prior Art 

Anesthetic systems described in, inter alia, United States Patent Nos. 
5,471.979 and 6,152,133 employ a unit for adsorption and desorption of gaseous 
anesthetic, arranged in a tubing system coupled to an anesthetic apparatus. This 
results in a large saving in the amount of anesthetic that is required for each 
patient. 

However, the unit occupies a certain volume that with every breath fills with 
exhaled gas. This exhaled gas also includes carbon dioxide that with every 
inspiration also is returned to the patient. 

Moreover, the choice of material used in the unit (for adsorption and 
desorption) can influence the amount of carbon dioxide that is returned since 
certain materials adsorb and desorb carbon dioxide apart from anesthetic. 

Therefore, it is known to provide anesthetic systems of this type with an 
absorber unit for carbon dioxide in the inspiration branch of the tubing system 
(downstream of the unit for adsorption and desorption of gaseous anesthetic). 




Even though this absorber unit does not need to retain the same volume of 
adsorbent as an absorber in a conventional anesthetic circle system (where all 
exhaled carbon dioxide is to be absorbed), it still has a volume that influences the 
system. 

One problem with such an absorber unit is that it must still occupy a certain 
volume in order for the absorbent to be able to absorb all of the carbon dioxide. If 
this does not occur, measurement spikes may arise in a capnogram during 
inspiration. (Conversely, the volume is normally not of such a size that the patient 
is notably influenced). 

A further problem with such an extra volume in the inspiration branch is that 
a rapid regulation of the anesthetic concentration may be complicated. 

SUMMARY OF THE INVENTION 

An aim of the present invention is to provide a solution to the 
aforementioned problems. 

The above object is achieved in accordance with the invention in a tube for 
use in an anesthetic system, the tube having an essentially cylindrical housing, 
and an absorber for carbon dioxide disposed within the tube, occupying a portion 
of the cross-sectional area of the tube. 

By integrating the absorbent with a tube in this manner a large contact area 
between flowing gas and the absorbent is achieved at the same time as the added 
volume is minimized. Since the absorbent occupies only a portion of the 
cross-sectional area, there will be significant part of the tube that provides an 
unhindered flow path for the breathing gas. Flow resistance can even be kept to a 
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minimum by forming the tube such that the unhindered flow path obtains the same 
size as the rest of the flow paths for the breathing gas. The absorbent may be 
arranged in the tube in many different ways. 

The object also is achieved according to the invention in a tubing system 
employing such a tube and in an anesthetic system having a tubing system with 
such a tube. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic illustration of a first embodiment of a tube according 
to the invention. 

FIG. 2 is a schematic illustration of a second embodiment of a tube 
according to the invention. 

FIG. 3 is a schematic illustration of an embodiment of an anesthetic system 
and tubing system according to the invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A first embodiment of a tube 2 according to the invention is shown in FIG. 1 . 
The tube 2 has a housing 4 that, as in normal tubes, is cylindrical. An absorbent 6 
for carbon dioxide is arranged internal the housing 4, against its inner wall. A 
membrane 8 is arranged inside of the absorbent 6. The membrane 8 is permeable 
to carbon dioxide. It should be noted that the relative thicknesses of the housing 4, 
the absorbent 6 and the membrane 8 are not shown in their correct proportions in 
the FIG. 1. 

Since the absorbent 6 occupies only a portion of the cross-sectional area of 
the tube 2, the 2 interior of the tube 2may easily be made so that the absorbent 6 
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provides no or only a small resistance to flow without impeding its efficiency in 
absorbing carbon dioxide. 

Carbon dioxide in a breathing gas passing through the pipe will diffuse 
through the membrane 8 and be absorbed in the absorbent 6. By the tube 2 being 
stretched the adsorption of carbon dioxide can occur over a longer time interval 
than would be possible with the same volume of absorbent collected in a 
container. 

The tube 2 may in principle be so long as to form the entire inspiration 
branch of a tubing system of an anesthetic system (described in more detail in 
connection with FIG. 3). 

The absorbent 6 and the membrane 8 are, in the first embodiment, also 
cylindrical. This is, however, not essential. The absorbent 6 alternatively may be 
placed over only a portion of the inner surface of the housing 4. There could even 
be a number of absorbents along the inner surface. 

A second embodiment of the invention is shown in FIG. 2 in the form of a 
tube 10. The tube 10, in common with the foregoing embodiment, is provided with 
a housing 4 that can be identical to the foregoing and is therefore given the same 
reference numeral. A cylindrical absorbent 12 is, in this case, suspended in the 
middle of the tube's 10 flow path in a suitable manner using stays, a mesh or other 
means. 

A flowing gas usually has a velocity profile that is fastest in the middle of a 
pipe and is slowest at its walls. This placement therefore results in the absorbent 
12 coming into faster and more direct contact with the carbon dioxide in the gas. 
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Moreover, the absorbent 12 creates turbulence that in turn increases the contact 
between the carbon dioxide in the gas and the absorbent 12. 

Again, the absorbent 12 occupies only a portion of the cross-sectional area 
of the tube 10. The flow-through area around the absorbent 12 can readily be as 
large as in other sections of the flow pathways of a tubing system (as discussed in 
connection with FIG. 3). 

Also in this case there may be a number of absorbents 12 positioned after 
each other in the middle of the flow path of the tube 10. 

It should be noted that the absorbent 12 (likewise the absorbent 6) may be 
formed of any carbon dioxide absorbing material. It is, however, advantageous to 
select a material having as high an absorbtion capacity per unit volume as 
possible. 

A combination of the two embodiments is also possible, with the absorbent 
being placed both in the middle of the housing and along the inner walls. 

An anesthetic system 14 according to the invention is shown schematically 
in FIG. 3. The anesthetic system 14 has an anesthetic apparatus 16 and a tubing 
system 18 according to the invention. 

The tubing system 18 has, inter alia, a unit 20 for the adsorption and 
desorption of gaseous anesthetic; an inspiration branch 22; a patient connection 
24; and an expiration branch 26. A tube 2, 10 according to a one of FIGS. 1 and 2 
is arranged in the inspiration branch 22 in order to absorb carbon dioxide. Notably, 
the open flow through area in the tube 2, 10 can readily be made coherent with the 
rest of the tubing system 18, especially the rest of the inspiration branch 22. This 
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means that the absorbent 6, 12 will essentially provide no or only a small addition 
to the overall flow resistance of the tubing system 18. 

It is also feasible to shape the tube 2, 10 so it forms the entire inspiration 
branch 22. the absorbent 6, 12 (or a number of absorbents) then could be evenly 
distributed throughout the entire length of the tube 2, 10. 

For further details concerning the anesthetic apparatus 14 or the tubing 
system 18 reference is made to the earlier mentioned United States Patent Nos. 
5.471,979 and 6,152.133. 

Although modifications and changes may be suggested by those skilled in 
the art, it is the intention of the inventor to embody within the patent warranted 
hereon all changes and modifications as reasonably and properly come within the 
scope of his contribution to the art. 
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